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(a) Connection request(CR) step (b)  Connection confirm(CC) step
(c)  Data transfer  step (d) Disconnect (DC)  step
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SD     CHK ED  Type Data
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Message size (Kbytes)
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1 Kbyte frame
3 Kbyte frame
5 Kbyte frame
Channel speed : 1 Gbit/sec
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Point-to-point
Communication
EXPRESS
exread/ exwrite
exsend/exreceive
extest
exhandle
exchange
exvsend/exvreceive
PICL
send0/ recv0
message0
recvinfo0
probe0
PVM ISIS iPSC Library CM5 Library CMMD
CMMD_send/CMMD_receive
CMMD_msg_pending
CMMD_swap
CMMD_send_and_receive
CMMD_send_v
CMMD_receive_v
snd/rcv
vsnd/vrcv
rcvinfo
rcvmulti
probe
probemulti
[x]bcast[2]
[x]bcast_l[2]
reply
reply_l
Group
Communication
exbroadcast
excombine
exconcat
bcast0
g[op]0 [1]
csend/crecv
isend/irecv
hsend/hrecv
csendrecv
isendrecv
g[type][op] [3]
gopf
gcol
CMMD_distrib_to_nodes
CMMD_receive_bc_from_host
CMMD_reduce_<type>
CMMD_scan_<type>
CMMD_concat_with_nodes
CMMD_gather_from_nodes
Synchronization
exsync
exsem
sync0
barrier0
barrier
ready
waituntil
token tool waitall
waitone
gsync
CMMD_barrier_sync
CMMD_sync_with_nodes
CMMD_sync_host_with_nodes
CMMD_sync_with_host
Configuration
Control
Management
exopen/exclose
exgrid
exparam
exload
exstart
abort
fmulti/fsingle/fasync
open0
close0
load0
setarc0/getarc0
initiate
leave
pstatus
terminate
isis_init
isis_remote
isis_entry
isis_rexec
msg_read/msg_write
getcube
relcube
load
cread/cwrite
iread/iwrite
CMMD_enable
CMMD_disable
CMMD_suspend
CMMD_resume
Exception
Handling pvm_perror monitor toolwatch tool
handler (not address )(not address ) (not address )
[1] For PICL, op={max, min, sum, prod, comb, and, or, xor}.
[2] For ISIS, x = {a, c, f, g, m } is the type of broadcast.
[3] For iPSC, type = {d(double), i(integer), s(real)}, op = { high, low, sum, prod, and, or, xor}.
primitive
Data transfer
1-1 communication
 • hcp_Send
• hcp_Recv
•hcp_Exch
Group Communication
• hcp_MCast/BCast
Synchronization
• hcp_Lock
• hcp_Barrier
System Management
• hcp_Probe
• hcp_MsgStat
• hcp_NetStat
• hcp_HostStat
• hcp_Config
• hcp_AddHost
• hcp_DeleteHost
Error Handling
• hcp_Signal
•  hcp_Log/ChkPt
point-to-point send primitive
point-to-point receive primitive
primitive for exchanging data between nodes
multicasting (broadcasting) for one-to-many(all) data transfer
primitive to logically lock a resourec so that mutual exclusion is
       ensured within a single DCE
barrier synchronization routine to allow a specified number of  hosts to synchronize
       on a specified barrier name
primitive to query the arrival of messages for a particular host
      message arrivals can be queried by message type, message source or
      by wildcards
return the status of a transmitted message to the source node
return the current status of the network
return the current configuration and status of the hosts
allocate the requested number of nodes and configure them as a logical group
add a host to a logical group
delete a host from a logical group
sends a high priority message to the hosts to communicate error status
sends a signal to all hosts of a logical group to allow them to save predefined
      check-pointing data
Description
Table 2: Primitives Supported by HCP
Table 1: A Characterization of message-passing primitives for parallel / distributed computing
